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loxPBB^lJ (34bp) 



Mlul 



(s) 5 1 -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAAGTTAT ACGCGT T-3 
a 3' -C CACGTG TATTGAAGCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC -5 

- — ' ' " * ' "~ ■ ~ ' (Xbal) 



Inverted lb 1 - Inverted 

repeat (13bp) (8bp) repeat (Hbp) 



a ... loxP SEQUENCE (34 bps) 
b . . . SPACER REGION ( 6 bps ) 



Variant loxP sequences having the chaiiicicristics (a) lo u) .is specifieJ below. uhercb> gene insertion or gene suhsiiku.on ,.u, I. 



^!:«to&T« (a) ~~ (c) cottSSrtoSaSiloxPK^JSrffl^S^ <k 

I a ) ^HiBP17 7- ^rt3l5WTIEcOlf±Sll(>xPiB^JlwJol 't, ^*S»W8^S 
IKflc) »2§S (T) . 3§a (G) . 4#N (T) Xli5#0 
(A) C>M<7> ") t t "-oWJSS&tf 6#S (T) Xli7gS (Q) <?5 

rz34!>b/fi 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) " 3^^-^Cre«^T-C-fcl?±S]oxPiB5'Jt<7)R3-C!|*|IWDNA*fl 

Ad n t o ra r- n fa n NAiaits & * * & ^ 5 , 
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1 

m *® # 



I'roc Natl. Acad. Sci.. Vol. 91, 8802-8806(1994) . Miyake ai.. 
I'roc. Natl. Acad. Sci., Vol. 93. 1320-1324(1996)) , 



WO 99/25851 PCT/JP98/05094 

Creli, ^Jt')|i6Wl UoxPStfij) £IS»U l WiE?ijriSJTDNA«<0«3JWr. $ 
(/.^^t^^^^T^^^T^^^J^I'NAm^^Sf^T-^a 'Sternberg et al. , 
J. Mol. Biol., Vol. 150, 467-486(1981), Abremski et al. , J. Biol. Chem. , 
Vol. 259, 1509-1514(1984). Hoess et al. , Proc. Nat 1. Acad. Sci. , Vol.81, 
1026-1029(1984)) „ -tttfrh, R -DNAtt J-.tl'fflfiGW 2 o<7MoxPK*"'ja<#ft 
■*-o»'&l±, -e<r)W|lw^*tL/tDNAfiiiWJ*:ta i ttJ$ft-C9Ufc-&* !: ft 0 (0J *> til 
Lfz/£) - tt'-^nm^. a^SDNA-V>-7-±l: lio<oloxPffiW#£U ■£</:•-- 
# asattKDNA T- 5 ^ . 1 oxP£*i) *r fr L T 8l^DNA^fl&.^ cDDNA#* ± I ' ft A 

e?ns (tfAi5(/-r>) „ cre&^ioxPffi^d^^-^'J t77-> ? m*i'Lfci : . 

H« (Sauer et al. , Nucleic Acids Res., Vol.17. 147-161 (1989), Kanegae 
et al., Gene, Vol.181, 207-212(1996)) , (Sauer et al. , 

Proc. Natl. Acad. Sci. , Vol.85, 5166-5170(1988), Anton et al. , J. Virol., 
Vol. 69, 4600-4606(1995), Kanegae et al. , Nucleic Acids Res., Vol.23, 
3816-3821(1995) > . b 7 > * v ; 1 ■:• * ■> * ( Lakso et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6232-6236(1992) , Orban et al. . 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992), Gu et al. , Cell, Vol. 73, 
1155-1164(1993), Gu et al., Science, Vol. 265, 103-106(1994)) %1l>Wfb 

HZ'.. 

jj ft ■Am.zwm-t-iiiz . \oxmwvLiz#T±-t s ®mm^{m<' * 

. ... :A y , - ^ frttyry&K y- a -f* - b ;V-TTIfi6^^ 5 . *cn«j£ lifts*) 

- C( 6;< (Pukusiuge et al., Proc. Nat 1 . Acad. Sc u . Vol. 89, 7905-7909 < 1 992) , 
Sauer ct al. , Proc. Nat 1 . Acad. Sc 1 . , Vol. 84, 9108-91 12(1987) ) , nm&rtk 

t« .'c-tf/cOLi, ft Ktiifo tfJ " til Wtl* M 7«-?*> *> ■ ftU-ZM-- 



WO 99/25851 PCT JP98/05094 

QM&L5W*hF& *) , 2 o<75131&J£i/)i£^[.'>Jix&£d£ 1 J (inverted repeat) iZty-til 

1 8 m. x <o §m i ± * < - - p m «t > n . dn a m (D ia & i ± * -< - - w& 

t>flZ> - t (b*T.-Cl*5 (Hoess et al. . J. Moi. Biol., Vol. 181, 351- 
362(1985)) „ 

loxPEEJ (34bp) 



1 2345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 
J£'£lB$y 3^—9— SffiiB^J 
(13bp) (8bp) (13bp) 

j£ £rf # -5 r. t 7)i 'f: $ H f~ (Hoess et al. , Nucleic Acids Res., Vol. 14, 

2287-2300(1986)) 0 

£tz. h -5DNA # f <£> 3E £3! 1 oxP Sfi h if £S 1 oxP ffi ?"J t ^ fW ( ' # & "T -5 it te 
fthcnDNA^ f ti^ft^ o «HSiloxPfid^J i: fH-MloxPftl^J > coP^i A 
>, .5 1, £ K^-fri >u t. r i/>0l h L f . '/ 9 * i 7 * - h 

J- </)/< ? J r 'J +"7 7 L^ift<c r ' ' (Watcrhouso et al. . Nucleic 

Acids Res., Vol.21, 2265-2266(1993)) . ~> r - " S K-< ? * - WAfc ?-<•'> 
-'/ =7 \ V 17 ? — \ (Tsurushita et al. , Gene, Vol.172, 59- 
63(1996) 1 . ■'■> X i K' > •' v - I c-'mSI/I t ■<>>®!tofflti&it£&& J:'-' >i£k -f '- " M'N 
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4 

Ofiil-C^S^-C-, loxPgd^l^'^-^^^+^^lf^MloxPfid^J^S^^'^t , ^ 

.x*'.M>'jTi»5fcft, t5 • 1 f I -. <r> )x ft 9h ¥ I i ffi < S * £ ft f ^ 6 °T ffi tt * >*> 5 . 

10 £ G A • h A SI S» L £&M loxPK*') , *'J5%coM T'» £ S 1 oxPffi?"J > ^IW T* 

15 

wp^sioxPBdfiJw t mm&^mxmz 5a?as!ioxP£? | j$:«#-t3 - - ^ ^ 



WO 99/2585 1 PCT/ JP98/05094 

j£#6 - *XJ*$!loxPfa*i]&$iffi Lit. £ fjlw, -fte<moxP&*'J£*l^'£ 

( a ) XfliiiPl^T-v : ffi^(7)TlLic75i!f^MloxPSfi?lJI-fc^-C, tp*Sli«8«S 
(x^<-f— mt&) <^2#B (T) . 3#R (G) , 4gE! (T) XI±5#S 
(A) f|fiSW^'M< > ^--o(TjJ£S&t>'6Sa (T) Xli7#B (G) W 

1 2345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



( b ) » a > t'-t— C r e c':»#r± Tf fc If ^MloxPid^J t WlBlt^SWD N A 

( c ) 1 » ^ : -i— -fcfG r c c> # ft " h . R >1 C) £> ?<J 4' fi "t" 5 t> o <■' > '& % ^ 

( 2) YX h'( r >'ftff£ ( J -''tM5:.laxI ) E?J ; 
2() ( i«He) ./)2*H (T) . 3 & Li (G) RtMISH (T) (OJttft*^ 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) 'J n^fi"— fcfC r e <7:.ffft-FT*t>»45«loxPfld?iJi:(7)Rg-C-#S^DN A 



5 (c) 'J 3 ^ -'f-^— tfC r e cD#?£T, [eJ-^R^J&^Pf 5 t ? ^«t«f 

(3) Da;. t"t-1fC r e <7>MTT*<b£ft SS^'JfcW-fS t -0(753E*S! 
loxPiB^t^W-e^S^DNAmft^S^fi-b'i^. -hK (I' Xii (2) 

IStfeto^^^loxPga?!) ; 

10 (4 ) ii^iJ#^ : 26. E^iJft^- : 2 9. K^SS" : 30, EfiJ#^ ■ 3 5, E 

( i ) la^o-^^MioxPg^ii . 

(.5) liffi (1) &t*L (4) ^-fH*»(wlB*feco^^?iloxPga?iJSr^r1-5nN 

A ; 



15 (6) < t ^-o^ffi^loxPg^JS-^hE (1) Xii (2) ta*cW££?E 

ioxPE^J$r> N ^< t t.--)^'t'l.DNA ; 

( 7 ) SH-l^loxPfid^l i' g S^/ioxPfid9ij(^fSil'.J5T?.«^jS(fj-f-'"5''^ ^ - ft - >"■-- 
(.6) MOON A ; 

(8) TL^HR^Sifi^JSrfc o'J/^< t h 2oWJ:IB (3) ISi^&^loxPSi 
20 *'iJ£*T-*"3 DNA ; 



] ) N A 



i ) N A 



WO 09/25851 PCT/JP98/05094 

r" 

t 

i~KJC£it. Ts£0> DNA U> *-f$5 1 t JJ^j&Sate^Hifc^ik. 

(a) »#-S!loxPSl?iJ. afcT-A&tfh'ffl (1) Xli (2) sdfcW^MSUoxPgd 

(b) if^^loxPga^J. I£ : fBWDNA (a) t (H C^g^loxPffi^JSr " <T) 

(c) DNA (a) i^^^-Citfc^-A^^Sfef-B^g^^ixfcDN A 0 

(12) HfiODNA (a) ?5.tKDNA (b) Sr'Jayet-f C r e«#ST 

(a) SL^lCft^Sfi^iJ^^oa^cDiiS (3) f£i$c7)£J|?£UoxPSd*'l 

ioxps^ij i Rt^snsioxPie^j 2 ) &u ; afe^-A^^^32inxPia?ij 1 /ae^A 

/'SftSloxPiflfiJ 2 WllSH^ff 5 DN A. 

(b) 3gftSloxP6S?i| 1, ae j F-BA0 5 IES^loxPBd?iJ2SrcrolW^*-rSS^: 

DN A c . 

(c) DNA (a) iCfc^TjUn^ A^aiE+Btcaift^ixfcDNAo 

afc^ A&U ? a£7-Bl±lL^};:ll&£fr&^afE^'C#>5 ; 

(13) ae^-B*i«M6W*ae^-CJ±/£V^i:*»*i:i-5±ie (ID Xtt 
(12) Idlfe^^/i: ; 

(14) aeT-A^fllffitt^ae-^-Clit^- 4:S:1*»fci-S±IE (11) Xli 
l 2 ) Seffc^jfi ; 

il5) DNA (a) ^»c')«££{*D N A X*h *) . D N A ( b ) A--^ * x ^ 
D N A Xli _*H»DN A rv Y * * r, - u i: + hid '1 1> > 

L (14) l^-?t\?y^&$L(- n .h"& • 
(16) DNA la) A'i«</)IMnNAT'ft»), DNA (b) 7^«l*re'£ 
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(18) DN A ( a ) ~ D N A <y 4 tV :a <D D N A T* fc "9 , D N A 

i b ) $ ft o - i c: «t "> "-l^aift DN At ft -SttW^rW-t- 5 ~ 

fc£#*£1-5_t3£ (1 1) ttt^L (14) i^-fft7i^-Iii*fe^>.^j!fc ; 

(19) DNA (a) »l*iDNA^^;W^rf ; /u x T* fc 5 ^ t tr1* 

$t-f &±te (i7) xti (i8) je*tro^j£ ; 

(20) _hE (6) frt^L (9) t^td>t*IE*fcWDNA«rffefeft±Ufi""t5 h 

7 - •/ ^ iiji^i ; 

12 1) L32 (6) ftl^L (9) ^■f , *L^ia*tODNA*»P>/«C5R3lo 

Mlli, Hfi!aioxPiSii^Jw^fi)tDNA<7>«|jiS:^-t*iaT-*)5„ (s) \t^y^m 

-fc?< re ^«^feJ'?^ o. ' M i li^HSloxPgfi?'J fc.g*c L . 

X*-£±cOfcE|H±loxPid01<»fi4 % $r*1\. fe'^liB s a II I jflfLLfiiffr^irr^^ 
g (bp) &&-t, 

L«l 7 tt , "7 -7 x * KpBRwt </>Mi' S r I : tiff MloxPSci 



W0 99/258S1 PCT/JP98/05094 



C'*>3) u Tln)#c/)><E|1I1B 3 a H I -"M hSr^L. ft^ttB s a H i 

m-fbWf/tfOj^^ ( b p) 'I''! - ' . 

g9l,t, KpBl.AiautantW«j^*^1iAEIt?*>5o *M / 7>llpBR322 

[g] i oil. j£«4KDNA££«a: Lfc«&w, »^iHoxPK?iJ t«*SloxPE*'J 

D r a I h 4'^i" 0 

1 1 fl, ^-x; KpuLwL (A) /7.x; KpuLwM ( B) .£0^7 *x K 

M \ 2!1. x KpuLwM<m*^l'ffl Wii£&^al&D N A<0ia5'J£^1-|*l 

■X?*)5c *5feWT|ftgR#loxPffi*iJ(34bp) , ~mTHgB^^^— H — £«(8bp) T? 

yi 3*1, KpuMwLro«*t3fflv^2HSi^J5jcDNA<7>ia?iJSr^-rigl 
•C-*>5„ ^^(OT^^^-loxPSc?i|(34bp) , -.£T*MBa s *^-*-HiB*£{8bp) "t 5 

ygi 4il. KpCALwL (D) &tr/?*S FpCALwM <E) wW^Sr^i" 

fl^lt^o, CAI'rollCAG:^^-, GpAttg-^^'M 

mi 5*±. HpuI-ZM (F) RtZ-T*^.^? KpuMOL (G) WflliS&^-f ffi 

^-C'*»-5 S P AI1S V 1 0(Oo r i .fctftf f Afidvi]i' )rr 

gjl 6! .t, i • puLZMOL <in ftrf77X> KpuAl.ZMOt. I ' 

.lW1*aB|-C*>*. T p A {If" x > > l> AIE****. 

|x] 1 7 II, If £SUoxPfid*''J t '£ftSM<ixPfiil?'l t cofll*. J: *> - x ^ : 

h'DNA («DNA) hurrZhl-^c lacZitfc r*^? ' l x y ' * t! "^ Ar "- 
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10 

m 1 9 It 7f / y /L- ¥ ' a i-c')itfe-7-(7;)[t^|||^(D^^§r7f<riKi'C*-.6, 
Cre$g#*R& -t T ^ .' ^ ■< >U * £mo i - 1 R T* * - Y •:' h ffl fflte tTf / ? A- - l & 
m( )i--9fCV-ia)lS!:»^t/: 0 Kt-fflffiii^f 7 ^ -1* .'W * Wraoi-60-C i***J 

60%. moi = 10(m±^90%<7>«//># :sfe£$ixfc. 

g) 2 0 It, ff£SloxPgd?iJ ir '£gS J .loxPld£iJ £ cO*I^ ^^-ttlC J: 9 . ^7 .* * 
KDNA (S&ttDNA) iillfrfrf 5 lacZiHE^* »<^&{£.h<7>jffc^-jf AT # 

n-,--r •>> BI-ttto'Mi.t^;- 6 ffic/;. * - ¥ -y P £ffljfe (C3, C7, C8, C1L C19. 
C28) *n^h£re$6SUft#l*T7 : / •W/UXAxCANCre£n»i=5'C» K"t— IH 
U^trr/ ^-fA ?.AxALZM0L^moi=10,30,100.300X'[s]^H 1 BftHHRSfe 

i. /-i^i>. 10% (C19) A»fj30% (C8> WjHHSA^'CifefecF^fce 
36^1 *t © fc ft <t>%l & 

fSjt!.f. Pf-t.^.loxPi^'J. €-^??lloxPfid?>) 1 . %%mh>xV&!.n 2 ('•> 3 ««er>lnxP 

-S^loxPfid'ViJ 2 , $-5IMl(>xPgil5'! l P. «R3!loxPKS! 2 syZiiZP.mift+t^n 

- c' > '5: 1 o x Pfid *'J •- i'f"'t ; r! inxl'fid^'l - k fr> /j 1 P- ft *W c ° Sfe & ^ 1 1 1 ; - /l 
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dig I 5 r t !' J: 9 . mWMD^nmioxHim t »£3UoxPiK?i| ir wRflwftft 

<7 > ^£ _p ^ ^ ^ fa <n & (71) $ £ ^ 1 oxPgfi^lJ t if £§i 1 oxP ge?IJ £ CO m I ' J* A £ tL 

<5 0 ifc, «(0^fei*co^^ioxPici5 ; iJirffi ; ^SloxPSB^Ji:co^^S | l'03tei : - 
iA**iti^ief^I»JH5. lot. iWJa»Sfefeflcjc:asfti!loxPfid^Ji: 

dlpIHei^^, ifc, ^^loxPE?IJilf±^loxPffi?lJ^(7)ffi^^-lt<7)^^') 

(- . w*ft«)DNAiia*x.SJE5^e- f>ftv> 2o(OMMloxP6d?iJ£ffl^<5 

10 # £>o 

lnxPgfi?"J<7>£im£'l4a 5 £fcLfc£^loxPffi?iJ£: LXfi, 9— 
aiS<75 7SBWlfiS?SrG7S»^A{;|lALfcSE?'Jd s *P?>*i"Ci' x 2> (Hoess et aL ' 
Nucleic Acids Res., Vol.14, 2287-2300(1986)) 0 Wyt-fft-eii T >- 

■> : itteitfe^^tSjffl.'Ji^if'L^ioxPSa^l t £H£UoxPIE*'J 1 A I , ft htitz 

~i' => x * K -CCre JS3L*J»ii& L It. tLT , T > f > V > it'll & 
,y K m^c;;»m^^iz/.L'.?.- _ u /)Sllf^Lti ^^ttfE^t'ttftl \ 



...... . > - :»; - if SUN A 4- ' - V * r o 'J'SttjsEftJ.A 
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5 K ; 

(3) 6 # a w JfiS S: <5 . ^ B!I ^ 5 i A ■ if -C £ ft # , S £ n - ^ 

15 *»apgf* -CJitfo «£*««r*n"C^SW{±, :W7#l»li»f;A--^l 



1 o m I* , * 51 W <^ B #J ^ ■ *> 5 Sfe-T-S^ & ' t 9 w t - ft -t" £ 5 fit "C- *> 5 , 4 s 
Crete: .fcSt^fflL KJfcK.fc'!). 2oWloxPffi*-'J 

mij&m&t>iX\ 'ft<«\ v ^?^o-t. I' -r-Wjg (Hoi li day structure. Hoes.; 
et al.. Proc. Natl. Acad. Sci. . Vol. 84, 6840-6844(1987)) (D'^Mi MM^ o . 

2 ocr.loxPfid?"IWT^)*a«l t/xJfcrt. if xA-t- fMtS (7"> T ffl)l (7 )^ <7> 7fB > 



WO 99/25851 PCT, JP98/OS094 

l:) 

Cr e (; J; 5 # S W *. & £ # & ft f, n 7c u * ^SJ^ <7> ^> £ 12 - if *®i £r 

lot, Spfe^ioxPfid^Jfii^T. ^%ffll^8ttLS (*^— f— ®W) i7; '2# 

a (t) . 3SB (G) &u ; 4#a (T) £>i&grt^iitfft5--^<o&&^&fc 

SjfiSHIHftSixfcE? l JW^^loxPEWJ.RtJ t jK$ftSloxPE?iJ*r^'-f 5DNAW 

i M<D^cD««ii: nuft ^ . ffi^xiiii ^*tf=&*r u is] i:$asioxPiawj >' 

t f? Lf; ( Lri»Ui^'->. ra!:;fid^J^2'->^>SI4^1oxPfid?i]rBltcO^;tSl^^ 



WO 99/25851 PCT/JP98/05094 

14 

T2A/G7C (#2272) &0'A5G/G7A (#5 1 7 1 ) WMCiMSttlMf Kffi 7"-, - &' 

3 J&Htf T- ^ ffi ^ <fi ft J i iK « Hti w M , & 3- ^ & ^ &g I & 

I (7>.t 9 (,:. Sf '4£®loxPgd?iJ<0 x-<— ^-Mi^W 2 o(75^ift^(S]B#icE^ L/r. 

agHSUoxPKViJtt, S?£$UoxP&d?ij£l.m&;t£J£££3 £T, 2o(PfS?! 
loxPfifi^J £ ; > L -Cttfci *»T?Silft * SJE^S # fc-ti"', 1 &gtf>^(£& L 
fcloxPE^iJ J; f> $ b I'. M^mtt^^iiJP LfcZt d»W b //* > ft o fc u 

lot, ST-'fe'-^loxPid^iJ!'^^':. f*S8<7?8tttI£ -9— ffitt) »2S 

@ (T) . 3f 0 (G) . 4#il (T) Xfi5#B (A) <M£&<n "i \ <t 

$>-ow£g.fttf 6#s (T) yj±7#@ (G) ciS©H^4': t t>-:trco 

jg g # 5 jg £ $ ix it £ g S loxPiB n& VIZ ■£ 14® 1 oxPid ?'J 6 
DNAIi. **ifli:^iii5. 

') frZmiLtz, %i r M - L "CT2C/G7A (#2171) T2A/G7C (#2272) &*tf 5riv 
~ Kb 2 ftcO^^!SloxPfii?iJf{||'C'fi»ft*^.S)C{±±-: bfr/5>o fc„ " c/) - h 
it, »£S!]oxPfid*ih ^;!|®loxPffi^lK :£H®loxPgtl*iJ2«/>, \ i: i 3 fflfc 

# % R ^ , 7 , fcfc . )- |g & T) m : i . 5? '• . % l o xP Sl*'J , MB T- a ft U ; S fS l o x p rid k 
z (0Hftlitr^-7,I)N A (a) l : . Pf-l-^MoxlWk £ SI ?! 1 oxP««J *• " ■■/ >Nfi i :. -? f 
-f 5 L) N A i.b) t -r- V ^ — i." C r e to ft ft F 1 1 /x f£ $ It , I > N A 
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l r > 

W (2Ef|g!loxPKJ?iJ l ^U'l^SloxPgd^i 2 ) HlVMr f AfrXft3!loxPSd*'iJ l 
, 'Ate^ A,-' « *®loxPSI?iJ 2 (T))i!'^-r oDNA (a) SUSloxPfid*'] 1 , 
jft(K+B&^ll?ffiloxPfi^J2tZ<7))i||j^^i-5ai^DNA (b ) £ U 3>'f 
+ -t'Cr e^^TI^L^t. DNA (a) <P<D&fc+ A £itfc-f B \Z jg& 
5 -fS^tA^o^S. ^wT'. -tftSloxPK^iJl t «IISiloxPE?iJ 2 fcttC r e <S 

r? m& x. sm- i x € - o -r , it e -t - a & a fe-f- b it a v * t~ * 5 f£& ^ &e t- -c- 

loxP6d^ii:^^loxPSd^J*rffl'v>fc^/£(wO#^-r5^, ^SSloxPE^'J 1 i 

10 gE-RgaioxPffi*i:2$-ffl^5S8i><jrRi«i-C'*)5 a ft^ttna^sfefe^^Ats^f- 

■t- !.i + y r - > t£. i'l-taffl-CtS. 

»*MJ!a^iSfefeftU*)P,^i;»»t®loxPie?iJi:XRSloxPEf"Jt S:^ 

loxPfifi^J^rai- . # A L <fc t "t" 5 ifife-i-'- B £rlf A LXXo< o - WStfDNA''*?- 
20 i t 1>'J t !f " 7 x ; . KDNAa-' ^iHSMDNA «*> 4 >V * S> X •> I" *> < : -> ^ C '> ' 

■j's-'i- 1 ft 5 1, '.'£fm >-r t, ]:i< /- b t if *: ® R tne ! oxPftd W r> Tf 

ft -4- 5S!W»NA^££*n« >J/£i* i 0 m& t fi«ft^yf A L , *M fctflcn 

2f, 4^»a.;)r^fe(-tc.hcOff-'fe^lr,xPnd^Jt ^^.^loxPSd^i^^'flSliv'^ASn^ ^ 
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Hi 

oC'T', 2 o^»loxPE^jWR5)tlfr:.fWitfK f C ^^•rS^j<7)^^DNA^^-^fflV^ 

o .: > (3 J; n . ffl^z^Sfefe^ !.,'» 2 ooioxPffi^JW^ilCi-f-** Ai"$ 3. ir t)» 

DEAE-dextranfc. 'll'v^/ayS, ^^-fc^ 

iff. A"! - 5 £i£*rffll »5 - -5.- ifit^li LT!i, Cro^'iSfei f- *' ^ - 

A M'NA^RNA Srfiui* L fcfcilfcW >j?A:»I '-'SAI" 5 'J?^'. < ' L * ' - '' 

r7 f; ?f- - y ry { , v x ^/i*< :>. r 1 ; 4 >l ;/. KB'>-Y A • ft ^'A' 4 > £lf il 0*1 3 ^ . "t 
•.''>ii{c:-f # \$J^<7">&* A-V''tA' <*M' 'l ^AWilfttf 1 ] - L'C^if ^tl 5. 
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17 

m«n lt> ^w-ig^ft^iB < n ->m mmm * - asm-ma . ^Afc 

MStO ? n-:-fL<o#{t'/:::l- -?HB t J<^fflW!at**MJB!IBH-®1ti"S3.i:i»'C# 5. 

L. . & I > ^ oOES* WflS4» £ <£ ft <n Wi T- % 4 $ i±\ £ £ ti * £ ' t & B «(k T- W 
; t .tt-'-ti: : W> -C h v : x > : - - y * mmm ht\ 6 i I * v . tWMff 

ill * oiSfe f-i-l? C tz Y y > x x ,• * ®®<nimn*m t U 5„ jftfc*# A 
Hjcn i v.- .-X-- v -fe* V,':. ^fe^i'^-ltlloxP^il.tif^^loxPfid^i: 
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X 4 - 9t iz il ') 1 1 1 > -•? t 5 , 9J <7^ & 5r ffl t \h « , m ft o iHc* 

DMA ? < 'U £if P.tv, DNA rt -i* /w * £ t X . / * ■< tl-* . Efi*»E^.'i-< * '/ 

?' ^' /I -/ fjt|l 7 *';^ 7. < )V X ^ '/) ifs y 7 X ^ -< 'L- X , Mi</)'^a C 

U h a <? .{ >v x tm 1 1 V \ .^-tf 4- o . U h a ^ -f /(.• x < <7 * - £ 5 ift£" , 

'*.:o{m*w t l "ra-ft^-r-s. # fc^&ffi -? ™m * r =? ; 7 -r ^ * ■. r >f^ni-^j£ 
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& -±5 1 t \Z A <9 . ^M^loxPSd^J t Sf£SBoxPgd*'iJ t <nmz a Mfc 

7f.' *» Y ^ x i±. Crei:. iol^ii: A >) loxPfidfr'UlwH $ *ixfc/< v > : 

«t '» H L r «t V \ Cre^ Q li . "/ =7 * I KDNA<7) JfcTiS ALtfeiV^L. £ fr> 

iftx.-?* j r / ? a >i * <nmm<^®\ t l x , r ^ / a a x fcjftig *fpjs«ffi*'j 

(inverted terminal repeat : ITR) /» ±3!loxPgd?lJ.. V< y y- >yV .' 

Sf t^iloxPSa^L 'itte^A, -"'££S!loxPK?iJ, *oJWUloxPSi?y£#A L t7f ' 
* f /u -Trt^sf ^ns. ::t If tSUoxPid*! 'itfc-T-AooBrmi E l X9tB 
15 tti:j$A^5, ^^HEtBllAtfj^^ x i KI)NAco{*i] <b lt!i> »£®loxP 
SdM ' " ' ■ y y- v >- 7tiim/Mfc 7- B loxP«?ij</)#it£*pf 6 ^ * s 

^7-^ KDNA t SrlRl^f^JjfeV MAMIlA, Crefift J: 5 K Lfc293*B8S 

rV-Mi'^A A . iHc-fSAffl^T-^ / ^/t xftt 2 oo»£3!1okP 

20 fid?']:-**- £tiA- - •/ y- ... r^d^J I'.Rfcvn 5 :-. ■■ h <z . ?f*.gnoxPfid?'i/i&is 

f-A/ acSfflloxPfld?'JWSi5 7 7 x i Kit] £</>Sf ftffiioxPgdR ' * ' -V - -•" - 

■flan - y Ate* B/«ll^/ioxPS!?i|:w{aiftAn*-iifajftx.T-7 : / * -f a -•■ ^'■t.bt-i- 
'.o^'ff'UMloxPfid^jnn^^ffl^V'' "U] <o !A Ux' cA .' A 0 i/> ^SEW 

■>.- tt/^ilTl * Y x|)NAI:tffefH"c f, i*H>> ^ A ;l x&-f 'virion') 
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co-r Cft-i?*,-, X x 1>L, fifc; r-A^'OSHixZ-iT^' ./ ^ -f /i< x y y i.rt"Cfco 
o'/T/rt { »u xDNAT^-r.'L x#z Y- (virion) (I <fc \ / v/ V" - ^ ' •/ $ i l 

6 J; 9 I:, HMafc?-fl».AJB7'f' 7 - 5 H w5?^SloxPie?iJ.'-'3EIISloxPK?iJW<7' 
mk<n^^ y ^mWi-o^m^hotK Afc^BJft^HfcfiJft^r^./ * •< /ux 

#fc(flwSERSloxPKWJ&ioDNAIi, fe^<t LTigte t'-fp^l- kffl^5 ; i: 
15 Ai"3 t -r'/'^^t-. fSS^loxPSfi^j irSf45lloxPSa^J ; 5r tt"6DNA/jMS^p 0 B> 

L -C ffl l > f;. 2. „ &DNA It .. f?'J £ i±* . U r n ^ .< ;u x T r . ' B&ft ^ f : ^ 

(aav) x--. - iti^)f;'TS4.5no„ ^hI, AAV •£• 

ftffli- £ - t #4J i Uv ft-tffr <b fi\ u h a -■> -f /ux \z X 3 ifite Ait , Kfe 

20 aav-si uaisE) rJA^iotW^iv^'.t*;., i <n&fe<*<7>!ft;£gMW> •! 

b n X V « -6 AAV *~ "I: ! ±AAV ifite /• C 1 X ft '/> rm^tlX^^t: % I 7 '. f* — * ' 
#H^R^iA.^tH{d:A4--^iXi L 75 • L , ^JUSJloxPRfl*) .t if 't^loxPid'''! 
> ££*?-t£T t>r>-f O-^ -5 £^ AAVc/>^-7i' /i xitfc-f-$rl?:# 

25 I f;.ti . 2 oc> .loxPfid£iJ£W" A. L t: f /u x &f£*i"C * 6, -r AMltEtt 
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&-ff:f:("ae-T^ffi A+ 5 - i ^ * oo 9 ^ «^«?UoxPgS 

5; t oDNA 1 i & fe - - > ig in 7**A& X # El ffi 1 ' £ 5 it £ T- fe« ^ 

<ryn\.mt itit -v f - 'i- J; & k <a &o^</Miiico {><;:. u AS'l * 

<U®.+ <( 1^4- 20-45 «. HT<iM. 36(0,23-48 



15 



20 



- l- /. j -r- 7-, 



4 ,v -a . t x' ' M£ * 1' 'i- " z . - - ■•*>" z 7 - * < 11 y - ■ 17 * = ^ " 7! " 
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■y oz. * y a V \h , v > y^xts fl y ^ U \h ^ ^ 7 h □* l—'/3 iH to i Vt 

KDNASriiL^rttcWA-rSIn Vivo &, RlT-fc h h fo 5 ft?) L ft 

5 ^TI^DNA^r^lHrLiil^tAL ^^«^^^]^M"tEx Vivo 

x> :a, 1994^1)1^-, 20-45 PL FU^*, 36(1). 23-48 (1994) . RV'Zix 

4:?§H^c7;.tf.^^iy^T. In Vivo $|:J: •) W^i^ifeSI^S. « 

ex vivo &(ij:o^^['(t. ^&twipi:, t - 

I:: Vivo fi^^Jffjfll <f*J*tf, jSffl*) 

A - -7 < -u -a <**-£WmitLXh£\.\ JM:, ^ft^loxPBd^JSrtoDNA 
Lfc 'J* v-i> (X!iH J V- !J ^v-i) KJil^li, ««»J, &*£#L 
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.5 3ocoioxPE*iJ^*a*£fc-t£i: Lt, {?'Jtli\ if^^loxPSd^iJi: 2o«OT 
loxPK*K 3o<7>*HS!loxPSd^J^a»j|s!f bti<5, »4Sloxl'K9iJ, 
•3EH J SloxP(E^JK £RSiloxPiE?iJ2W 3 o«7)&fc5 loxPitl W|s]-DNA±ii frfr 
-f S & fffl £ L "C 5 . »£3U oxPS£«J /*€fA l oxPK ?iJ l / 

B.''2?S!HlaxPia?'iJ2£ 17)|lii;^^-6DNA(a) . ff£§iloxPK0J >'MB 

j££-£5J:, DNA(a) 4uoiHHr A Sritte* C!ig&-t5 - ^ 
^DNA(b)<7M^0 ££3!loxPiE?iJl / - 3fte : fD/«*3!loxPlB9"J2«r^"-*-5» 
#DNA (cl^'J^^t't-f Cre T 1 1 J5t i£ $ * 6 i: , DNA (a) 4' 0 it Cb -f B 

ft ; - * % Bfl to :£ & g 1 c.xPSti*'J £ 18 V > f: Afc-J 1 «<7) M-ffcf*J 13 o ^ X SStW 1" & . 

U b 0) m X\ -St$m oxPE^iJ i"i . ±"C - - f— ««<t:> 2 * B w*S«rT A • ^«>- 

7#HWjfi£S:G*.P>A-«7)ll*LfcSa5'J <gB*'J§^ : 2 6) Srffl^fc. 

IJS&i" *>iSfc f''M?'Jir IT^Mla.X&te / , -*rfflt\ J8#:DNA# f- [.-''lar.<'.ifc 
f £ . Tx * < >i y. V ' icoff 1-:^l<.xPte*iJ t $ OT.loxPffiW b c/>fRS;-# \ 
1" 5. £ T Ai * ^ co £ l (>xPffi9>J < 7 > # 'W. £ fit 18 1 tz a 



WOW2585I PCT/JP98/05094 

i .irZite 7 *r if * SI 1 oxl 'fit^iJ 7 £ % 1 oxFid?'] t m [HI t ' W A L fc fltftDNAfr -f 

DNA i L T iransf ection i:i *) iStilSi:^ A L X U l\. U-L , 
transfectioniC X 5^«& ' -^iife-f #A^J^(±gclO%(3 i t * H . *Tf)ISai: 
{±HWDNASr#\T'#^'i '/t*. r^'/ ^ 7 /I -i $ — £ ffl I ••TCre#3FftjK*ffl 
ll&r*J-?H#:DNA 7> 7- 7 A I .^r£U «t ') . i.i!£-f '--TtOMS'^DNA-^ f £^-A L 
f-„ ~:iT>1tWz. E 1 & tfE3i»5 7- &fc*S*fcT?V ^-7 a- x 5 ^>E13t 
e7X.«i:. ^^--'L-^x <[, i v : > *-7— tf UK) jtfe7-^>^!' 

A Bd^'J A«F£?SiloxPffii'ijx 1 acZ^fci^/ / ^^^loxPge?iJ/SV40<7;'oriS.Cr ; ^ 1 J A 

x'/^YA-x (.AxALZMOL ) SrfftR L 1t 0 ' toWSkiLV 4 A •*AxALZMOL£ Y±—R 
T - ' * a jl x ,t B£^ c AxALZMOL MCreg S SrfV'ffl ^ftSi:. 2 oO«p*SloxP 

E^iiPfl T?*H.4ftx.st£;d s € ^ •? . iF-±MinxP6e?"j./'iacZii€^/'^^sioxpee?'j/ 

SV40cOorifttfrf!> AftdJ«JV>*liS<0. »&DNA#?-d*»£j*-t-S. 4*7 TK&fc*<0 
7: 'J ASd^lJW, Pi £ CO T =r i <J Y/L-X^^tTr/n^-— ? — ?5>fblacZ)8fisT-i 7 '>$5 
'b^l -J: (--ro ALA, t/:, CreS&li. Cre-fcSttfilfetT' 

-r / * -7 A - AxCANCre 1 S ^ (I o . Nucleic Acids Res., Vol.23, 3816- 
3821 '1995)) M <fc <9 tt^LA, 

,v;: . - ?i ; s 3 ffi^c-.m^x."--- f 'V- * *rffli\ "'" A ' * 7 a * V ' 

(7ft. AS iftfc-f -</>R* (\$ A) j -> A f '' + -r/T / ? 7 a * AxALZMOL . 

9-Y / h H)7f / * i *AxCALwM, ^L v *C:y ^HT^ ' ^ 7 1 ' 7 >AxCANf i c '7* . 

(CV-lW t L < liCOS-'.Saiia.i ;:|i3NM~fl8 KA-ffiT 
/ r> .< /'„ x AxALZMOL £'>"t-Jj£ L A® i7DNA rjr 711 lacZfite-? A o t.tOtDr 
, fr # l , ,\- 1. > aMaoZjfck 7 1 7 * % L 4* v > , S* UNA '.7 - 7 r. >•'•' i .n - ZiS 
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3 fiHc" -y 1' ^ * ¥1i - - < Itt^ ''~> h<- r > 2 oil £ >u 7>*I 1 
5 - L : i- *' lacZitfc-f cv%fg,/j,»j -^n , L. rt> t lacZiSfe T-*r 

90%<9»lJI&-ClatZitfc-f cnfs^fcgjihfc . lAk^.^J: , Kt— fflrf.' -> -i 
X ir.# loxl'fid^ij t ~'3L W% l oxPfid^I <b Oft] i ' #3? ! - ct : If A Sttfc. ^ ft 

- rf ,< (? ,v 1. f / i*±tf,iv?t :. my>imifo<.o%k&mifti£-t- 5 fife 

(1) tlSJi:-?*»^d:. fi£^KJft£nS*81ll&flc h SMS) SrfoSfcfc, 

CA(, -/ p ^ — ^ — . ' Sf 4; §- J 1 o xP ?'J / -' ^ 'V ?nv/f i B R'ttiSfi-f-. '' i£ H ^ 
loxPfi?iJ/#!' Afia^J'-OWii^DNA^^L'- 7 T- * * K"C\ CVM«^ff*1t&& L . 

# KZHizmvm*^^ Lit, 
itihmmmz v-r-mr? > * < ^ ? AxALZMOL&u-cre k^t? / * x 

AxCANCre^r Inline. (S^$-ltfl.. K+-ffl7fZ /t^ * /iliCr«ag 

j&r-r / * 1' .'L' y m$r;\* 1 acZifife -f *r t t-Mma £ • : tfte I tomtit* . 

hi.;-'' t x^l^^t^ 1 L-;:.t W.Z&tefiM^ ^.*WS##1ft!-i«* 
1 acZS-fe f 0^3i L -: l < /i, - V> ^ 1 : 4- 1 -r :i*fHflaw 7 n -- ; ^{1 - WJ f T - 

^trr^irfSriAlM^t-Ct vS ittoT. » ht')SIll. ^feBHc/.^H^.U.xPAd^J 
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! r. tfefr b ft 1/ ' PS ^ * rMolecular Cloning, A Laboratory Manual. T. Maniatiso 
fei, Sg2)R(1989), Cold Spring Harbor Laboratory j (C |E|fe(7) ^7 j£ (CipCT \ J 

mmm 1 

i i j M ^:/ft-fCre^tfatttil$»ll 
10 P., Nucleic acid Res., Vol.23. 3816-3821(1995)) ft] x 10' PFU £ . 225cm" 

7? x =i i -.tinmmte < t is^ E ^itfi*»ft) ('^& (37°c. mra) $ 

(5% FCS£*TDMEMJS%) $ *b l324NpPfl^# L fc. fcfcteTSL 

«£jSa.b«T1000le]«s5$ta^L, J#*±J**«K»IIS*:*it>fc. *Bfl&l'{*#ffl 
iftilffi (50% ? » p /20mM h U **tfc(pH7. 5) /300nM£<fc+ h V V A/lmM 
15 EDTA(pH7.5>) 5ml £ An L . fcfflS V ^~ * -Srffl^OOW. 2 '/> 

(30^ x4 [nl) -r-JBHaSrlft^L. «P^-# fc1"3CreS ^i"- 
fi«{K^«5%-v Y * " jl'L-flfc T-l5000lH]*Kl0^ifi»^ t . ■£ <?> .hit £ 

( -Bon L./-_ 0 

( 2 ) M H 3" loxPfid?'! & a if HfiKDNA^ ftSS 

20 9^5JloxP«m<7> 8 Jfi*i'> x. g|5#£ l L < I- 2 . 

to /.^{C^ L/:-.52ifi^</.vr>htI)NA*-« L /lj f^/iDNA</>M^li, I 

,')^Si-24M^, 2^srrp^ l 'v^w : /.^29fisi-r\ *n^n-t>'^»&trT^ -f-t 

^ ?.j|fi7Bl L- '/"",-. JF*. '?•! l oxPfid^'J 10 DNAcotJI i£ £ 1 (-*-' > ^fcUi&i* 1 ]* 
,* , ir ;, xi)^v : . ~f-f % 2 ~ L'4 5 ii>jV1\ fff M"* > : * 



WO 99/25851 PCT/JP98/05094 

^ft W </:>-£ UK *n£-f&-fe ^.xSm^T > f"t > *8!£T = - 'J /^'Lt U 
( 3 ) 2 oiD^^SiloxPSd^J^a tfSKDNA^HIi! 

MttDNA iT") (SjifSl .: Iff] i: E^ij £0 '£ loxFSd^J -Iff 6 &KDNA £ » 5 B ft T\ 

DNA ( 1 Jfi3S(0^^»jHft) 24««i«:*tt-t:ttT4 DNA 'J iJ—MX' ligation^ 17 
k- : £fifcDNAiO*/l.Jt 1 : 6) ^jofcl ftlPSSI^Xbal RtfXhoI T*|W]B# 

si^fk Lfc e - mmmm^mA' x *) PBR322 DNA^i^JSHcttM^Lfc-ssM 

loxP^tfcDNA^B&^H, P BR322 DNA^Mt'lH Ufi?lJ<7>g*S!loxP£l*DNAaS-- * 

$ft7r££^loxP£fifcDNA&GEANCLEAN II C'ttJR) K<tOP*#, 

^HSloxF'KWJ^K^Lfclff^^DNA (#J4. lkb) Sr&te.^-fR^&ffDNAi L 

( 1 ) 2 o<0;gj^loxPBE?yffl WCre{fc#ffl&;iRJ£ 

tefcjt, 5()mM b I -*&fi*(pll7. 5> lOmM MgCl.. lmg r.'. >*' . JUl '- •- 
lraMVi;-'l /f/^./l-' + r-'r/nv 7 K (PMSFi . ■' 5 ^ «/ml 7 " §Trtt.' 
ffl«f«i'. (3> -rM® I /iJKKDNA t (1) T$ML/iCre^Uj« 

M<£10m Infill* OxC«sft50 ^ 1 ) . 3rCT30^JK*SLfc„ ££**T&. 
fi$K45,i ltf)TK v7t-- (pH8.0) /: 1 c^'EDTAM (pH8.0> £AU;t. 
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mit-tZt. 2. 7kb, 610bp. 380bp , 360bp(/5 4 J£<D'< > C ~h\ M 

DNA/WreK X V Z-f h , 3ES»SloxPSr 1 3#J4. OkbcOfgft 

DNA t £ HM 1 oxP CO A A ' Pj ft 5 *']50bp cO Sii^DNA £ C 5 (O T\ ' *l Pj £ SflJ PSfi* 
IftBsaHI^k-f-Si:. 2. 7kb. 920bp, 380bp, 50bp<7) 4 *<7)/<>- C 5 (06 

#flB) 0 f^oT, 920bp K(iCretI«t5iia*X.SJC&A 5 jS#fcw tSr^L, 
6 1 0bp&U ; 360bp < r > ' < >' K ! ±C r* ! I ,-fc 5 ilxfc;^#T^^l^t$r^t»t, 
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PCT/JP98/05094 



(1 



) 



5S59 



DN A 



SKJISi loxPESJ- 
«HS loxPKW 



(970bp) 



(920bp) 



I oxP SSI 



(970bp) 



(920bp) 
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M) 

^^^'lii'MtA:^ \. 2 ■'•£OSf*fe'¥?loxpBd^JW"CK^«:t : fofc^wft 
Hfc&JfcflWit (DNA"<> -K^IISJ ^Ise *</-' [ 9J tL. DNAcO.-<> KA^ti t Ax 

*| 2 

( l ) if£?gioxPE*iJ£ Sft^loxPeyuSr^tf JilfDNAWWIK 
[1] IBi^loxPiE5i|£ -ot^o- 7 '?* 5 K (pBRwt) oo^l^ 

KpBR322(C -o^Sf^.SUoxPiB^^ALfc:/^;*. 5 K (pBKwt) £ 
WtS-*" -5 f: * . «F« (a.) S. O' (b) ojftf f f o fi 0 
15 (a)pBR322Sr{fiiJlfi»3(fEcoNir-^t l u-, $ <bKKlenowS**K «t ") ffiMSfc^fiMfc U 

V/H)gj^(; J: 0 FiJtm*- T E •• ; -y 7 -I'it^ L tz 0 &l ^'C\ Xhol f > * - 
(5' -pCCTCGAGG-3' ) £: ligation I . MlStfafXhoI&tfPstl vm^mtVk. 
n-:\Q%vm*'n\. W>. 9kb<7>-- > h"*r^] "9 tti Lfc„ C <ZV<:/ K&GEANCLEAN 

20 11 ( " + n ■> KM) *rffli*Tfl!18 - . »'^i.i|oo4SSSXholift{kWrM\ ffc^-Ps tlvftIL 

BfrJr T- #> ;> ^2. 9kb </J»DNA tTr .' V *r \, 

(h) P BR322 ^ilitj Pfi§*#Nhe 1 C ifi I J? 'f. ^ 1 oxPgii*'J £ $ t' ft'ijcDSA ( 52bp.) * 
! i gat ion it. #JI8#*Xhol&-J ! Ps' I C'lflffVvUft L . KfofcbT if a - ^1^*)) 
L/c. 5f l-.SiloxPffi^l^ -o^^ir.-jl. 4kb<. 7 "0 • K*r#J 'Hi' L GF.ANCLFA.N 11 
25 ' 7 -i- =« > M ') ^rffl^TttllfLfc. i(7>^ji.4kbtDDNAWrM-t>i'ttiJ(7:'4j8* s XhoIt?3 



1 . i i 



n 
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[2] ff^SloxPfil^JiXll^loxPE^JSr^^WDNAOH* 
HDNA £ 5 A & T «7)Jftf£ £ ft o fc c 



x ; KpBRwtcD5? ; ^¥iloxPgd^i75^^30bpSlix/'di^(CSalI^'f M'«#£ 

(3) bIWIDXMloxP'gfJfcDNA (52bp. 24TO) ^ligation Lit (~/y*i 
K : MDNA<^/UJtl : 6) , 1 OfcftK <t ») pBRwt WSal BP. 
loxP£f£DNA<7>XhoIffifcWH-<IB#fe£i"5. &t X T*. K£«*rfWR»*Xbal&t> { 
Xhol -eHWKrSfc L . pBRwt<7)j«*^«i«H*S^ LfcfcJISloxP^ritDNAfrfifcli >fc 
ik. ^S0&tJ«»JI«##m^*nfcK*^loxP^DNA*GEANaE/W II C'^-^ 

iLiioxPfi^iJ/i^-T^^t/iS^DNA (^4.4kb, [38) l^DNA^g 

( 2 ) SF£3SloxPSi#J 3EftS!loxPE9iJ £: W|Bj WCreft#Jfl*x.Sf& 

( 3 ) L fcDNAWftfr 0 !-«f?'l 2 - ( 1 > LfcDNAfcfflV 

Tis^^ l fcif^suo.xPgd^'JfiSKT'J'C*, 2 ocoioxpga^jw-c^i^^fi. 
H££a ! '*-f e - ^ - * l ^-c-±fjii<^DNA*^ i # a 1 2 # g rois»ra?)9]Wf • ft 

*£0/5-&.L4 - ^Sl^^TtoI ij'^lOnTP'J (Gun et al., Nature. 
Vol. 389, 10-46(1997)) 
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loxPgB^J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) ft.® (8bp) (13bp) 

»o«c^{ilEftioxPia?iJ#^) . 

10 811. 12. 13(E?iJ*-^:2.3,4) : ; 

#21.22,23(fid?'J#^5.6,7) : KJ^Ii^Wfre^S 9 . T-il* ft^ : 

#31. 32. 33 < fid W^-: 8. 9. 10) : /xJ,m + «T'lL£ «9 , *MW»* I * ; 
#41.42. 43(ftd?'J&£:ll. 12. 13> : W^! i^f1H^± * " . M^tal^ 



/ ! 



1 \ 



15 #51, 52, 53(Sdf']#3-: 14, 15, 16) : ht^Ii .*8Rtt*RrH*-r-± * 5 -' < -fflftte 

KPBfc-Ciiif Oft 5%) ; 

#61, 63(fid*U«: 17, 19) : 4M!t]^aii L' A r v •£ 4n ^ R^-li 1" - -SBttttK 
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:5.5 

cmv < *-j 5 % . K^^imi, 63 £ <o 1 0 • 

»81. 82. 83(K?'J#t:23, 24, 251 : WCl*ft*WMI;fc'«itf ; 

(1) i#lXtt8»a^MSr«#IL-Cfc»^5aioxPE?iJtR*&i-5, (2) 2 SB. 
3#IXIi4#l cot£g£ft&1-?> t ff-±^loxPgd?U ttJii A/ iTSffc Lftl \ 
13) 5 * B . 6 & 0 .Xii 7 £ 0 <7)l£&£rE&-f 5 t B^loxPgfi^J tS£ L (K 

a j&»p> 5 # a t . 6 & 0 7Ao- 7 # 0 o&gcoe& t t*«wt >> . 

I ^5 tf> T' &> 5 Z /j 5 R ^ h fj " i - '£ 1 ti u 

S*£?* s l£# frl^tSBI^ (Hoess et al. , Nucleic Acids Res., Vol.14, 2287- 
2300(1986)) $n-C^-5«ft^loxPie*iJ (»71ldffi^) f±, »£SiloxPffi?'Ji: 

( 1 ) MSiloxPg^iJ ch lEHSloxPEWJ £ £ ssir £ff DNA<7)P®I 
Sf^^loxPSB^IJ i '^SUoxPffi? 1 ! t toCreftfiFifi#lx.5JtS5r» l - 

-r^l >£T v-tr-1' & £ «**><il*T --L' < £ T'^Wi- £ * CO *ff DNA $r S 

P BR322(/-riiiffi;iSf ±»Sll.)xPfid?'l t & *SUoxPK?iJ * L f:'*')4. 4Kb 



WOW/2585! PC T/JP98/05094 

:■! I 

II (?1-zi->t±m) ^ffil'tWUt I" T '3. 8kbcODNAt£r/t i . £J£#'I 2 - 

(i) - 12; -cssiULfc, ^^-c/jjsmf'-k^.inxPieyijdifife^c^iiaEftSioxi' 

id?W*#--v*p-n LfcEfcttDNA (Jft4.4kb> £ligationt£, *JftS£ff*1tlE*L 
T^r** KpBLAmutant(8. 2kb, [g]9)£ : f#fc„ &*S Z. <£7°7 * 5. KpBLAmutantH. 
z<n&ft&ftr>1t'7 s 7Al h'inmmv. HPSJCli* 1 Wftll. #21, #22, #23, 
#31, #41, #51,#61,#71,#72,#73,#81(;^i:c-^2)^m^loxPid5lJi:f! ; MloxPi2 

S'J ir «: — + £ 5 B * 0 > 7' v * 5 K £ f^K L , 

[2] lf4 MloxHga^Ji:^SSloxl'fifi?i]^ttt?SWDNA<7^M 
: /'^; HpBLAmulantA"^ , Crete W^^S^t: ^If i^loxPK 

•T 1 ^; KpBLArautantiZli. IfALfcTr / if -> AffiftllffllfilMi 

Ncol-H-W Ff-'-^fttoOt z<nfyx* K£fWR»*NcoI'eifHfcLi£ 

OEANCLEAN II (7"*-=» vttSi'i 5:ffll v tttiU:„ I £>8. 2kbcoi£fjM»£#;i; 

( 2 ) if ^.^loxPgri^J <h ^S5UloxPE?iJ £ iT'fflT^Creft 

«LfcSW)NA^IIlSff!l - (4) T'^LfcS^^i'AO^, 37°C T"30 b v Crete 
r#fi^,tK^^tTo/c 0 £j£**Y8L SJC««tw45/il^TE^y:7 7 - ( P H8. 0) 
&U'5m1^EDTAM (pH8.0) 7x / -/k. '^ n o*/^iffi^blf[: 

* u u **.fc«im&m ' v ' -n-itftL . »fjnfcDNA*RSaseA<20 

K/ml)*atfTK.-<-v"'r-- ipH8.0i 30,i li--**L*i. ~«/>*.tf£ 
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:}"> 

A'>£.ZZ> 0 {lot. 3.8kh&"0'3.3kbc-')^ ; ,- l-tOfffE (iCrel' «t 3»*X.Ktf.w5'& 
* t: t L . 5. 9kb&t/l. 3kbtn/N> Kff-ftliCrellJ: 5*R&;i£J£;4' : &£ t 
I'/i^l^i-^twt, w ft fj f> ' < >■ K w «: it ! - «t "9 x. & W 3b * * 5 7> * 1 
£ u H!6ffij2- (2 ) ■caft^LfcSJicr.w^fBl^W:, z. co^ yir-r T-filO 

#11,81 : /x^fift^SPtSTiit? : 

#21,22.23,31,41 : KJfcttflBlft: t U t " . *Jfcf«i*-Cti£3:fcl. - ; 

10 #71 : ^feWtiliir^ir'-t^^i^., --8P**^SB*-Cittf 
#72, 73 «t 9 ; 

#72,73 : ^MffttfitA/fCf ^<.^ J , "*< -W*»a»*"CJltf • 
P CC, Sf^MloxPSE^I > (Dra-?l±1#IIWDNAffiljl^.SJt* J fi# > t « £ 

15 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287-2300(1986)) JHtl^j 

t^Um (»I*5JCC»W*) (±[s]Uiim^S^T'fo6#72^#73J:'9 tiS< , 
#7 1 W ft m I i » Ml oxPK ?iJ i ^ KJt&te £ X 5fe $ -tt 6 it tt * 4 ^ "? 5 ■- t 

( 1 ) ifS^loxPiri^J i ^-H'SlexPft]?'! > </)Pii]Tc/X:re{&ft*fl&:i£j£ 

• i; jf^^ioxPffi^iJ t M£!loxPSd#l > <r ftfr&IJDNAWsflii 



t ! 



,-MV 
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Mi 

12} CreftC #*a&;t5/£ 1 ) 
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X 
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mifcit^S, (DNA/ • > \- i' <m £ ) £&>:c r :> ' 9j H. DNA<7;».' ^ > F 7)'>(i<b /u i 

^arct^t^i^ ' "9j <7>5%*se) & r oj iLt c sjc^^wftwifttiu 

oi>-cii, IU60U2- (2) ^-ilftW ^tifcV'. ) 
ft6l71^'35Hl!loxPewj**ffit«fc*#J±*l*S/iSfls (920bp) ^-SHBAfei-L 

^Sfa.'loxPgdViJ(;tSF^.3 l !l.)xPSd'"J J: ^Mli 1 iSI^^i 
RSloxPKWJiOSI-aTct "J 1, o b fc, 

»217L#2272J2373(D^H§JloxP^J3tDNA^ffll\ 51^2- (1) - [2] & 
uc 3 _ (d - [i] i^^Lfc^FitT*, SH : .!81oxPE?'J££#l£!loxPK?i]£ *rt 
■f 5 ~ 7 "^ * x KpBl-Amutant (8. 2kb . g| 9 ) £ 3 Sggfif & L fi u 

[•1] Crete M*tSJCS (rr«^2) 
(3) -CWM&Lfc^v* K tf-yPSP^Nhel-C-^^L, 3 - (1) - 

[2] l /i^&TtF^.^.ioxi^ci^i > $n^}ioxPia?y t \B.mtinmn 

DNA(8.2kb)S:SStRLfc. - '.O&HDNA^rfl'v < . 3 - (2) T* * L /i .£ i£ "C 

Creft#ia*^5^«r'fTV »#tfr L fc t *ri9*g*, 3 ««05g*S!loxPE?ilV ^ ft 
coital t. S^W^W^tTftl^SCTlilitA/^C^^^o 

Id: *-f , /jak^&teii l ifiJ&lg^f'^ »-^loxPfiQ?'l<7:>*»^4: " t. 0 i ' ffi t 

12.) 2 - M.'.'|r:j ClE«iJoO r i ! ^loxPfid^JIBK (nCrete^M^X^^: 
[I j 2 OC) -fcH^lojcPfilfiiSr ftL"S;fffDNA< r 'III$!i 
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[2] Cre<&#m&X.teC l^c r ' 1 ) 

[1] TlWS!LfcftftDNA4-HH\ '^Jfeffi 1 - (4) Lfc^jSfcT'Creft^ia 
&*£jC£m*¥#rLfio x^^^'z 1-^1". #2173^#2372<7j<k ') 

[' £ < t Lb t£ t '*»«g 1 oxPSB ?ij *> o fctf , #227 1 , #2272 ,#3171, 

5 #337L#4171.#6171.#6171ii 1 JgSKft^^S^ioxPiflWJ £ lilf[n]SJt. »2171. 
#2273, #327 K #41 72 fi 1 ^fifilftro-SS5!loxPE*iJ(O^S^O«ll* - Cilfl*X.S 
it £ X i * 5 -I t 4r«feBB L fc„ 

•;3: ®&mox?§m&-'^%i-?>- f: 7 * x K^flws 

#2l7K#2272,#2373c7:>£g-^loxP£fi£DNA£flH\ 7£ifc0»J 2 - (1) - [1] K 
0 ttL 7""'*^ KpBR322</>NheI1>M' htEcoNIlM h t (DWHz-iti^ti 
(D m * SI 1 oxP id ?'J * - o # A L /i 3 S S 7 v x ^ K ( P BR2 17 K pBR2272 , 
P BR2373, &4.4kb. 11 7 $&) L7t e 

;4] 2o^rp]i:Jfi?iJ^>t^?iioxPga*'ij^^"i-5 7 0 7^5 k^wss 

[3] f*!Lf:3Si^7^;K (pBR217LpBR2272,pBR2373) kZi^tl 



1 5 fHiJ |5g» ^Sa : I T* iN ft L . ^ v * S Ki^^PA£iiTl v 5 cD £ [a] U ffifij W £ US 1 oxP 
#JSSDNA (#2171. #2272. #2373) Sr^Kfni igation ^ , X- 86 #1 2 - ( 1 ) - 

: 2] & tru sstRj 3 - en - n> ,z.^Lti r, m x . 2 o is] c sd*'j 0 £ 

loxPiaPJ * K (pBLA2171x2 . P BLA2272x2, pBLA2373x2, 

&8.2kb, |H9#$) fc«f6lfc„ 
20 :5J Crete £*&*:t£j£ (A r >2) 

[4) -cSllLfcliMli":'^ ; r -ir m l&Nhe IT***! -eft rfi it I . '£86 



iE$±c/yJ&SfDNA(8. 2Kb) rMM I tz< - ^SUl»NA£ffll \ £86#'J 3 - i2> "-' 
2f> #2272BHr-'.OittimtM^(i. *f +.^loxPfid*i|fflT'0)&&:i«& > !ii£|pJ 



{*] 3 - '.. 1 ) - 
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< 2) - 131 ^«¥l6L^r-' x ? hpBK217mO J pBR2272*^n-?nffl|5S»j!i 

g^loxP d^DNA (pBR2171 11H2272 fc L '. !'.t#2373 t , pBR2272 !i«2373 i ) > 
ligation**, SJ6W2- ( 1 > - -21 tt(^)H«|3- (1) - ill l-I^Lfcfc 
& X\ 2 o C> H /£ o Id *IJ 0 > £ m >?J I oxP fid ?i| * W 1~ 5 3«S<n7'7 x ^ K 
( pBLA2 1 7 1 -2272 . pBLA2 17 1 -2373 , pBLA2272 -2373 . #8. 2kb, ID 4 #J£) L 

CI, -cttltBt tz/y* • K S:{fiiJPfi»*Nhel -?tNHfc U £M 3 - ( 1 ) - 

:2]!i^L7^^&'-2o^ii4*5ie?ijwx«s!ioxPga^js:^r-f5e«±wSK 

DNA(8.2kb) fcUfSLfc. ~ ro£WDNA£fflt \ HJfeF'J 3 - (2) -C^Lfc^ifet? 
Cre&M&;t£l££m^¥4JTl/c 0 * 3«W*^5tt?iJ (#21 71, #2272, 

#2373) (rj^&moxP&fWxn. ^-r t\ :om?i- t t> Crete #*fl&X.txJ£ti 

n 0 i-z^h)^, -tn-5fi-i« r '«*S!ioxPiE5«Jf±ffewioxPfi?iJt XX 

U±, (1.) (3) </>,tfi3U0. iocoJfiSSrrnJPf^ltftL/iiSjS^loxP 
> L 'C 1±. loxPSd^lc" x- -v--*r~ nisSctO 2 ifr U . 3 & U - -1 * H - 5 Sr H 0~n>) 
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■41 

m-±M\oxPMn t gMMlM'M^ t '>'v.r^ a £ n $tfc± (T) g& ! ' M f£ ~L _ 

[1] 2 0(Olf3lSloxHje?ijrflU^a-^MtSW£ (SwallM h) Sr^o^^^^ 
K CpuLwL) «7>flM6 

77 ?. ? KpUC119(7»fiii|15SP^EcH36II-H-Y M:.. if &^loxPie?'J#|5]#fS]|.i 2 
oJfA^il/i^'x 7 ? KpuLL (l^ilt^ Nucleic acids Res. , Vol. 23. 3816- 
3821 (1995)) '7\ 2 oi9loxPE?iJ|H]!r 5 * n- yfc^££ffl|5gfi*£NruI^ 

puLL^ftJPg^NruIXrPHtil , Swal'Jyfl- (5" -pGATTTAAATC-3' . gfi^lS 
f : 6 1 ) Srhgationft, MNrul X'tfHt: t fc. Nrult- J: 5#£tf>*8te!±. Swal 

Swal-H-^C h^fto7?x; KpuLwL(3.3kb, [ill lfroAlSrlt. 
[2] »£SloxPEWJ<k3EHSloxPfid?il.t<ftffll- " n ~ WfcfflS{i (SwallM h) 

7*7 x c Npul.wt.'/' 2 -:)^:.5f*^loxPfid9"J(7".i 9 h <r> — £ H3H oxPKW \z $ 
ftLfc 2fi*@(^y"7,x * ;-'^tof:>'». UTcr> (A) . (B) <7)ftl*f£*rfi 
0 f: 0 x ; hpuLwM 111 l'-pcOB) !A PJBHC^ t fcpuLwL<7)fettiro»4iS! 
loxPffi?"J*r. •^'•'A; hpuMwI. • XI 1 l ^nC) l.t^ffi^'if t.^loxPfti^JSr^i 

ff£^UoxPSd^(/)x^--A-£i>4A'.> 2*yt 7f Bt^M^l^^tleli:": 
#2171 (S2?iJ# 26) c':.fid*"ij-*: ffll A.:, A KcO^5£0i|X<:o'£^noxPgd£'J t It . £ 
f " (DgfiWJiT) i, oOXfr A 
(A) pul.wMc/'tH^ 
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Mitt u m^\(nPMW&o%w$\ox\ , &w3&y& o &\*nx ^ozt-tm 

ftWritHfc o =fc ? t /:.(/:>-?. ./'r x ?. KpuLwMWlf-£MloxPgB?i|^</DXhol 

( B ) puMwLCOf#^ 

P uLwL£ffPS^MluIT')Sftl. . £Jl^loxPffi?iJ£fttr60bpco^fifcDNA (S13, 
J-.fM<7)|ftcofti*iJS-i3- : 5 9, rW'ffi^Iii*']* % 6 0) Srligation ; SXflS®$r 
ffjfUtoJftU £&$.loxP&*iJfc!ff£/S!loxPK#jraKSwaItf Y ^jfo^X; K 
P uMwL(3.3kb) Sr^fe* * 0 I - . 7'v * S KpuLwMWi§'&£: l^tK. puMwl <r-frl*DNA 

Wr *t -C *• * S • fdl :*7 ttBssHI UN ^ t Wr >i- ^ ^> £ 9 1' t£f+ L fe^T. ^ K 

P uMwLOSf^§JloxPge?i|r*'](^MluIf-l' MiMLTV >5 0 
[3] CAG^u^-*-</>? n->ffcSM£{- 2o<D!f£SloxP8£fiJ£^ \Lfey-? 
x 5 h (pCALL) <7)fl|ffc 

^'J&f* KLif7=? * x K £ '# 5 fe ?>VX rnXMh&WIM L fee - - J- a '> 

f AG 7' n * - 9 — u !i , jSi % : /• v - > l.TErlifl T- 3- 1 68087 §• & » I IJf) ^ $ it 

i a ) CAG "7" n — ? — £ "a tf 7'" ~ 7 ^ ; K pCAGGS (Niwaet.al.. Gene. Vol.108, 
! 93- 200(1991)) <- r ' *u-l itfi'At T : *> SIiroRI * -f r &Swal-»M h !-* ^X.fe'- 7 ""' 
/ ;. p .;aGw (1*!JB*-8-84589£iJ«l0&"> r 3?JPSfilS"Swal "CifHt L f.'.DNA, 
,b.) -/-->'/ x KpuLL t li: i.-^&> *OTHfi*2?BamHl ^riKKcoRl T'lD^l ' tflft L 

UK Lfe 2 o<7jfF£*?-!loxPfid*'']*: a *J*'Jl00hp(7)DNA»r>t,. 

(a) (b) |J,il)NA$r Wr>t ^riigat ion L . ffiiJPHfiMSwal ii1ft& A:M£ JHfJlteft - . 
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Nrul-fr-f M^SwalY f h -5 Tt^W \ cOflM££fTo fc 0 

pCALl.£.'iti'JPS8f^NruI Ti^lfL L . Swal : J : *7- (5' -pGATTTAAATC-3' , fid*ij# 
^ 61J &ligation&, Mi|i!jRRSM5Nrul T*T^k L fc„ Nrull- X 

i- Zo^fftMloxPSfiW^ttl . *»o-t<7)[S]H 7n— ^kSBfii LTSwallM 
h £r*S o/-7 '< 5 HpCALwL(4. 9kb, Hi 4 'T'oOD) 

'5] C.\G-f^-^-9-f^[zW± f ^Ao\?^mt -£&!S!loxPKl?iJ£}f ALf;7 :; * S 
K (pCAl.wM) 

7/7 .x C KpCALwl-c^ff^i^loxPraw - o^^SMloxPSfi^JfC^tfc:/^^ 
$ h £ & 5 Ac * W 7 i*ite{i-.^-'To ,'i. 

(a) ^7 t ? KpCALwL^fiJPgg$^MluIS.t>*XhoI^f5)^^^^^, t#p-7Y;U 
m^i^i-^^^*-SloxPE?y^^*^V^m.8kb(0^n'^lH]»tXL/c 0 

(b) -7°^ v. c HpuLwM^JPfiil^MluI.RtnhoIT-l^l^^taT^n-^y/P*^ 

(a) (b) fSI*t LfcffiDNA&liKation&:*Wf5&J£Wte* L , K 
pCAl.wMU.9kb Hi 4^'.OE)S:it. pCALwMli. "7°n -t- 7 - /R^MloxPE 

o 7/ 7 ^ K -5 a 
[6 ffiftiTf ' A-.x^3^ ; (pAxCALwM) OftSli 

[5' •?^lL';"/v>' i KpCALwMc?), n — 'J Agfi^'JiTiOgfl 

7 r v. > ^ — ■..r,frWZ%ttT<?' > $!fe (Miyake ex al. , Proc. Nat 1. A<:ad. Sr i . . 
Vol.93, 1320-1324(1996), &tmW! ¥-7-298877 [Cfto^. 
; a )7r / 7 i" >l- 7 !S ^coin^OOilfc "f-W ^cOi-ilS"^^ \ £ *l /t # -fe •:> K 
=> 7 -\ bpAxcw (ft [$#8 -308585 ^-ii^Rlfi $rWKSl*Swal L -7 
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. ... < .., -r — >' >■ Y $r y V ( =¥ if ' : v 7 XL . St ra idgene filll ) k W I 1 "C ' ; v ' ir - - V 

"JbiiS&fTl > . ttT^-t -y MX; KpAxCALwM(44. 9kt>) 

( 2 ) itfe '+9J&<n9 — V-y V ft'l ^ _/ 7 * 5 K <7)1»I6 

K SpuLZM) WtdH 

r - 7, - KpuLwM ( (1) - [2j \T-Um COif^loxPfiii^Jt -£J*S!loxPSfi?iJ 

(a) -77 x * KpuLwMS:»JI«i*KISwaI ViMtfe, ;^'P-x^'^t^Ui:,J: <9 iff 

tODNA Wr^ SrHHtX L/t, 

(b) 7'7^; KpSRlacZ (Miyake et al. , Proc. Natl. Acad. Sci. . Vol.93, 1320- 
132-1(1996)) £{&JI8t*3KSalI&ttfstI^|i^£$fcU $ CjUKlenowSMfi- «t 

ffiajSfcsprSMfcLfcSL T^n-.xy.^tlfl(ii:J: n lacZftfcT- £-3*2^3. lkb 

(a) (b) VMM Lf:»NA^I i gat ion L . fSJISI*3lfSwaIifHfc;& AH!® £'JBW£& 
L . * ; KpuLZM(6. 4ktn E! 1 F» t'WF) fc„ 

;2J »4§|loxPiE3HJi;S*SloxPia?'Ji:WWIt-SV40(O«ii*y >> (ori) fttf 

# '< ! ASt^'J^Al/cAv x ? H (puMOL) <ft*JM6 

- '=> x •; KpuMwLcOPf 1-^.1 oxPtWJ i: '€»^.loxPffi?iJ i ^Pnl!_ *-SV40^nri 

-t ; ' : A fid*'JJ* A L f- -7' 7 * x b k H 5 ,1 *fo U T <n i5itfc{£ £ fi 'J fc, 

(a) ^ 7 7.; KpuMwL Ml) - [23 l'3E«) fc*]ffi»SfSwaITtf{tf£. V # D 
- x y"/t visible .£ *) r£liH>:7>DNAWrlt^l''Hi? Lfc 0 

(b) ^7 7.; KpCAGGS ( (1) - 23] Cjfii) Srf&JPfij»«BamHI /fiit L . * 0 ^ 
KienowBMfc J: ^ t-ffifc 1 Ms - r # " " * ^ ' u « - " SV40 '-' ' 
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, ' Pfi^.loxPlE^JSrff KLtz. ~ 7 "v "< 5 K (puLZMOI.) ooffitl 

;/7 5 KpuI.ZM^ b fcH'SUoxPffi*] fcfifc £ - ^ KpuMOL^. ^MloxP 

filial, SV40c;>ori&O : * 1) AiE^J/'Sf'feSloxPid^J^^tjWrM'SrffiAi-S/iAW 

(a) -r?'. S KpuLZMSrWJPfi»#Nhe[.&^XhoIt?Pl^H^I:«, T#n-x^m 
Stftttl' J: l ) *f ££HoxPS*iJ t lacZit£H-$:£tf#]6. 4kb<DDNAWffrSrigiK L fc 0 

(b) 7 -T- 7. 5 KpuM0L«rWJP8»*NheI&tWChoI-?lRll^lw^kSE, ^fln-x^Af 
SlttDjiiJ: * . ^^-^loxPfiE^I /8V40(< 7 >oriRO*tf 'J Al2?i|/ff*.$UoxP&i£i|£ 
£O*'J440bptODNA»r^ ' SrlHlMK L 1 t . 

i ,, , ( b ) -C SS «! L fc 1*1 UNA £ 1 i ga t i on I , frj PUB* * Swa I iPHb & A fli » «: ^fMc * 
L . -^f' x ?. KpuLZM0L(6. 8kb, HI 1 6 4"^' H) Sr#fc. 

[4] 7^ ^ S KpuLZMOLWlacZiie^ <^5' ±«fLl^ 5 v>y^t-«K)^ U 
Agd9iJ$r^AL/---7 u 7 ^ 5 K (puALZMOL) <nffl$k 

i^A-^^/i^ i m (Hsv-i) «+v/^t-^ (tk) ae^^y 

, ai -^;U KpuLZMOl. £ . lacZitfc^W h»/>tf ^loxPE?iJW5' .P.«£T- - 
y ^TW^r L/lDNAWrW4:l#5 fe»WTWtftf^S:^o fc. puLZMOL * «J PS»^Sma I X' 
tSft L .t.l-^JPgP^Kpnl T'^M- T # n - * ? ^*«*»«- * 9 ^6. Skbco 

(b)''-.x- KpTKl.t. HSV lOTKifith )-^rU:^'j:3.6kbcOBamlIIjf'HbltfrM 
P BR322*/>BamHlff h icffi" A ^ I K?*>5 (M.Wiglor et. al. (VII. 

Vol.14. 725-731 (1978)) , pTK 4" ft« l J l>jlft£#Sma I Jk U'Ncol tbit^' 5 i , &J320bptD 
TKAfeW* V AK*W«W ') fett: 5, i-oifl 9 Hi L fcDKMKH-*'*Ji*S«I&U< 
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(a) (b) X HI S3 L I*] DNA ligat ion & T, fit iS ^f'fi^L "/ 7?-; I 
puALZMOL f 7. lkb, l3d 1 »i c ^ (7) I > %'&ti,. puALZMUUi, TKitfe^W*" U A6d*<]/ 
»^JoxPg£R/lar.Z4{KT-/«l4^1oxr , fil5iJ,'SV40<7:»ori&(J«5J?y AfifiR-'lf 

[53 m&x 7f 7 ^ Y x ^ b<< ? V- (pAxALZMOD 7)fNK 

x KpuALZMOIV^Aitfc* (TKj«tK*<"*!J AiB?iJ,' Sf £MloxPfiB?'J 
10 lacZiftis-f- - ' £.S^oxPffi?ij/SV40c';>ori * " Aifi?iJ/ff *SloxHSd^J) =2r 

jfALfc3^5 b v < ? * - £ f^Ki" o Ac ftWT ^*f^ ^ffo 7t 0 

-/^ ? KpuALZMOLiSJBRSJRXbalR^XhoI&tWhral-efpJ^^L, * bil 

KlenowglSlCct *)ffi&&¥-M<k&* Ri£?«SrT #n -.x^A rafclb L -tt4. 5kb 

ODNA»f>T-«rlHllKL/t 0 -(7;'DNA«ff>i-i:SiJ|58»3tfSwaIT-^ft:t/c*iry b = *5 K 
15 pAxcw ( ( 1 ) - [6] -?SHI) t £ ligation U »JPfii|*SwaL-C*7Bfk&. StW 

(7) V . O- • t'J h " • y v — > y v b ( il ' r< -■> * XL 

Stratagenef±$!{) -Trffll ^ -/ -7" — /? fz.fc$:'il*<\ Ixi&fl* £ ^fll^i-S^ * 

-tt^-tr •;/ h^; b'pAxALZM0L(46. 7kb) Srl&fc, 

fill", -/n^— * — ioxPSd^l Swa I ' b ( ? " — s \t%\tL) ■' 

loxl'fifi?"]/ *"V Afid?iJ ^M.f-M.tT- / r>^A y^jf:|!J-rsfi^WT</) 




- v - una v^lMn 
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d 'l- [6 ! T^ti L fc ^ * \ K-< -V — pAxCALwM t Srffll x 'J - ;L - ' ^ 

^ft<btW:?^*<B88U&'fTi»\ SWIftx.^^ A PAxCALwM (SI 7) Sr 
If/-- o - <7>3Bitfex. •? -< * L . ^ fffi^ 1 ft ? -f -ixf L \ 11 5 ft -C 

/t'^jR^CsOlffijl'C.'ffet-TffilH ( Y. Kanegae et al. , Jpn. J.Med. Sci Biol . 
Vol.47. 157-166(1994)) LtzO '\>l ?r& £tt&<D'M&\Z.lU\, >/c„ 
(2) Iff:- I'l^' Kt-fflM^xTf7 ^ 1 (AxALZMOL) W^K 



/ 1 



, ril . _. XL ririro.lH/^ -2. ^ h- rr.P 1 'jf #R 

IT ftfj "JJ r "7 ' / - 1 / * s. „' / — I 1L 1 /X V_Al- J i*± li-A J CL y ^ J ^ ■ - - *- * »— • • - - ■ - ■ 

fit-. TKJtte* 0>tf 'J Affi^J./SfMloxPSd^J/'lacZaiK^-./^^^loxPid^J. ' 
SV40Wori Rtftf V Afid?'J / If t^loxPSd^J . L tr.mm±r^ S * 4 ^ 

»Jffif»*EcoT22I^^LfcAd5-dlXro^-f ; L *DNA-!fciSS £ - « 
5 _ ( o ) _ [5 ] -r ftm Lt^^^l K-^ 7 * -pAxALZMOL i: £ U * ^ > ^ 

2*#ftfc?293aBii&£ff2R*s«l U ( i > ^ § ^ ' v 

AxALZMOL (lid 1 7 I &1#fc P 1 <7>«Ufc;t * 4 A * h 4 ft ^ -f X'tfS (> L \ 11 5 ft 



y— ilfi-f-^ Afflv =v ^- I- (pL'ALwMds) :7' 

^iS^J5- (I) -- :SJ TMtWL/lT 7 ' 1 ? 7 ^ KpCALwM i.fel 1 4 I- J :4 . 
-7' 7 :< i KpCAGGS Cm^jS - (1) - [3J ^CAG-/n*-*-KScr^ 
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C2: />f/nv^>v B mrZMfc + \ L ft Z fz 7 x ^ K (pCALhmBMds) c^ffi 



77^; H pCALwMds cDSwa I * < r (C / < -< ■? a f v V B ifHt ilfe -f A L /i "/ 
v x 5 K * flttfi-f S f) , W TO PfDNA M L ft o 
5 (a) r =» x KpCALwMds&fPJRRSlJIiSwa] TtfHt: L /iDNA^K" 0 

(b)-^T'^^ KpCHD2L (Ikeda et al.. Gene, Vol. 71, 19-27(1988)) £ffr]»H 

(a ) (b' fljDNA £ligati on* Afll [Mi £ JfSflt L. 77 x 5 K pCALhmBMds ( 5. 7kb . 
10 [*] 1 8 ) b ) k\%tt, pCALhmBMds !±. ' -4 7 n -r 4 -> y B Rttltfc^^'CAG^ n 

WHI& w 5fe ft ± £ , r o - 9 - /'ff $M 1 oxPSB^'J/ ' ^ -f y" o ^ -> >• B 

15 ttfc^ '^MMioxPia?ij/ # y aib^'J. ^^-^dna^ i = f -*"t-s^wte*»i 

UStS&ffiSfctf). WTOjftf^fcfT^fc. £Bfl§C0/BKfe&fi, Chen-Okayama 

ft: ( *- ct 6 1 1 i •• «f # /U >- ^ -DMA it £CJKi£ ( .: X Y7 o fco 

(i) [2] '?mULtt~ r: 7 i h pCALhmBMds 20 n g £r*&M250niMcD:&fc77 A '> ^ 
A/g^il/gft? (8*SlOO/il) U 100^1(7:>2 x BBS ^ (50mM N.N-bis[2- 
20 hyciox>et!;yl]-2-aminoothane sulfonn acid . 280mM NaCl, / 1. 5mM Na, HPO., 
;pH6.9;">) t M x: + ' ft . ITSft^ODMEMJ£Jfi-cm* L ^6cmv \ — u<WY-l»ia 
; Ifisfln '.. , 3% CO, F33T -«^]24B#Rfim-# L tt 

(ii> PBSKreM»£rfcM. 10% FCS^jnDMEM^iftSr^>JHL. 5% 

CO, ft ft T37"C T — BfeiS % L *: 
25 1. i i i) 6i.m + - 1 - A» h «i£ iii ; 5- ' " Ml 
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pCAIJimBMds;ci±SSaW-^ff^.L/£l >WS»3fPvuII-C, ZOY/ ADNASffl^fcft 
flt&tfckKl L . r x KpCALhmBMd W ifi*7'B-^i:fflV , ttf >^ « - ' H £ 

DNA §r ffi it ik ( - fr f" ^ > ~? u h t> L fc. 
(2) :'"L'i-v-i- ;->-i»W:Jft(K^*36mt-sa<K^ll*fflttlJ!attcc7)^«! 

II] n-tW-; >-«'l4jt^r*r#AL./i-/7^ S K (pCALGFBMds) <rM% 

I KpCALwMdscOSwallM h i - ~/ V Y^ ■< > y jSHlSfH^?- £r A Lfz ~ f ~' 

KpTtacer-CMV {InvitogentfcW) *ffllfi#*ftnaC[iB'fc«^ # a - * 
m^itJ^ft^. **fe£)fc£6W (green fluorescent protein '• GFP) > ^' U T 

zmm&iKb, I!i'lPfiB**SwaIiBffcLfc7 p ?*S KpCALwMds ( (1) - [23 T?S« 
®i) i £ ligation U SiJPR#3|{SwaI^^«^:»B*^W«G* "< x K 

pCALGFBMds (5. 7kb. 1211 StWOfc&fc. pCALGFBMds tt, GFP > U f > 

H^loxPiS^Ji i'>fklMl$'Acii/'i7 =: 7 * S K"C*>6„ 

I i- . ^ u * - * - ' ff MloxPfid?'J/GFP t "/ - -f > - rtH 

tf-flj L f- -7 "' x K pCALGFBMds «r Hjl »H H &';&*WJt&# O aHK*fll J i . ^ 
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<7) 478nmt':-SSl& fclC U l 'J % )fc L 7if>07nm(O$ft £r«j&rt5 lt$:iJ:9 tl 

V\ GFP^^c7>^>»ft (C18. C35) . ^SffiWiNBliaflc (C29, C38) , 

(ci9, C30) r-ftm£htz (&W*fMStt<o#*§-) , 

5 8 

77/ ^ y V A -hi' #' ^ i"5iS fe 
|f{4zSloxPE^i:g^^loxFSd^]i:^a^^^-tt^J: "9 . "7" 7 x ^ h DNA (Jg 

10 aitfifWJfi-C'f^SiL/l Kt-ffllfl^t"''^ 7 -/->f 'L- XAxALZM0L.fi , TKStfc+^tf y 
A S3 WJ / ff £ §9 1 o xP Sfi ?ij . 1 at : Z if / #4 $ J 1 o xP ifi ?ij / SV40 (Dor i & 0' # » A 
SB^J. ' l?£5lloxPga?L tfffi A S i"i "C ^ -5 „ -<Z) ? -< ^ * <t ^#e#'J l T •'; ■ L Ac 
Cre*^«a* iT-r ,' iM 'V-XAxCANCre i SrlgftM&i- |b] B&£SSrf 5 t . 2 oco 

15 loxPicyjfcW-*" ^T^r/ ^fA'X(a) t , » £3UoxPgfi?lJ ' lacZjtfc^- ' 

loxPfia^J/SV40(Don&U# U ASB^'J, WWigSr^TfS Ht&DNAO)) ^4 U5„ 2 
0(0 Sf MloxPgd*"iJ&^ A L tzm&Z.?* >' * < ^ * kCreft&m&Z.'''?' / 
4,1-^ •~&j$\ l >tc~<nfofc<-0ty&\t#1%^g}< (M.yU'Jj, Nucleic acids Res., 
Vol. 23. 3816-3821 (1995) > . lilf'100%^>tg^^SS"C7'x .' 0 -Y /U* (a> t litR 

20 DNA (b) I^F./^-t- 5 ' > d» T'?fl $ ft £ , fltK'DNA < b) ti . SV40 or \<D7u*--«- $: 

g-fli^L Ai\. ,:cn|?^D\A(b)7^lJjtL7-»H. 5 hl'%fa®\e> ?ffc*l I 

.w h3|ffl*tTr ,' ^M' 'L yAx(\AI.wM t - JSttfltrtDNA (b) 

r AxCAU-M.h^^r^^^y Kfcfrte - . fF^.^.loxPjSd^J&T/JEHMioxPfie^J 
25 $:f2v Yi + 4'f8H*£#. C -/n-t- * - ff^^loxPfia^J, 'iacZigfc r £ 

tr-m...-!.^--* .. - -i-iii-jfe-.- • • • • - -' 'I XA.xAl.ZMOl fti*(U* 
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rv .< /L- x AxCANCre . ? - V ' I- ffl ffl}^ £ T x / ^ f A * AxCALwMcO 3 flH&tf> 

z ^(cn^i-t£**te (cv-iiwiiat) l< i±cos-i*iBi!a) cuGBssS-frfco ^ti 

Wi 7 ^ /r >^ '^^ :moi=10, 30, 60, 100, 200 o 1 B^W^Y A.xj§^&, 
tStft^aitgfLf;, 3 0t, ##8l*li*#PBS<-> -CUB«ai5?ri5fe#«, 0.25% -'' 

K«^*nx.4 < CTlO / ^W»te*ia^«, MPBS(-)»U X-Gal 

f.% •> r-y a , 1 rag/ml X-Gal (5- Bromo-4A'hloro-3-lndoly 1-b-D-Galactoside) .•' 
g-<Og*T?*>*. Kt-fflE^-t7f ' ^-f AX(7:>moi=60-C{i^60%, raoi = 100T- 

y. ^ fcfl& X. T =r / ? -< 'L- (0 f ■■' A J: A $ Tl , 1 acZitis-T- /0 > 

. v n ^ _ * _ > £ L ^ - if * » v is * ~w%m.i tz *s « , j»is##<«fefe£ 

fi- r £ i'/^iot,, k+- ffl*Rfc trf / * -f a *</>y / a Ja:>?H:>£! 

1 0 xpe n t%%m uxPSd^'J > 00 is] : : t7 <5 -r 5 1 ar z ats 7- a ■ . m#m *r * l 
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?i] //^ y a7 < -/^Biftte-f/ 'gH^loxPiB^J/* 'J A£*"h CODNA#»Ste 

7 T?f^«i L 7 n f ;<y B iHlcOftSCQ 6 tfcCO * - : ' h tttt 

(C3, C7. C8, CI 1 . C19. C28) U . *fteh,Ci-e36miaftx.7 7V * ^ ;l * 
AxCANCre£rmoi=5T', Kt-«a*t7f / * f /I -;*AxALZM0L£moi=10. 30 ,100. 
300T'[5]^(i 1 fff^«*-tf, M*r«L^ILfc„ 3 H£K. £lfetW8i:£ 

< r?] C$>{t- «rtf c > /i - if ? » h >' y-l^i.MLfctt^^tt 2 
1 afflj&tfcU J: «3 *K« ttftfc 5 ^ . P- :^-ffl«a*x.T J ? : 7 Q 4 ^ * * 
m>i = 100i?!«BS:Lfc*£\ 10% (C19) ,Vb30% (C8) <a»«&as#< Sfefe£ftfc. H 
+ - ffl*M**.T?V ^ A x^moi=300T'^1-5 t. n< 5 ft 7c *fB )!£</>£') 
£-(4£ tbl-i*Bx.fca : , AftcoTxV (c£3MS#'tl^l£#>bft7co 

s/-iEit'(i-FL-r^/.^^>. Kt-fi»ftt7f; r^^co^raoi-ioo-cjii 

< L7trrj'ofc u 

w±^*»4, i-t-DjiM'-' > * -r a- x^y / a h(7)»i^ioxPga?n t 

,^i ao X, ilnyt't-t'Cr e?)frftF, » MloxPfifi*') t I4#R* i& 

r>oN •••&!?']</> v -o-ot^SloxPfic^J-e^im^^^JiSocr.Sfl 

>fl l oxPfid^il r«1 1 IS) &).£ to Sfc* -7i7 1 7c ■£ % W loxPfc WHtK- £ ft 1' o 3 ; J 1 -"• * * 



WO 99/75851 PCT/JP98/05094 

ry.i 

- 5 5<7)JfiSK«Jli, Sf*.S 1 o x Pid?Ui:ieJiaiP*»«aMjt* £tf 
15 ifi?'J#-§- ■ 6 1 Swal!) — "C*>5. 
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(a) *»BP17r-^**<7)"Fie^'»-1 r .SloxPil?iJtw*JV^T. tW»8ll 
5 tj-_ C02SE1 (T) . :J#B (G) > 4#S (T) Xiio&g 

(A) 5 i: t-^IMVetB (T) X(i7#@ (G) '73 

1 2345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



( b ) 1)3 y f-f— eCrecOff?tTTt»4SloxPie9iJt<^|BI-C^SWDNAtt. 

' a) ^»®P17r--v ; *:*WTEtO»^loxPe5iJI-i3U^T. ^ifegRW8JftS 

(7;»2#S (T) . (G) fttf4«S (T) intiL2kfi*{j 

1 2345678 

R» -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
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).•> 

4 . id4"J#^ : 26, fid^J#§- : 29, Sd?iJ#^ : 30. Sd£iJ#-^ '■ 3 5. 
SE5IJ#^- : 3 9 . SdW^ : 4 2 XfiK*U*# : 4 9 "CS $ ti SE^K**) 511* 
II 1 IBftW£H§iloxPE?l 

5 . 8***1 1 ft l N L 4 i/ ^ti3 .{c!fi*»^HMloxPia?"JS:fi-r 5 D N A u 

6 . > fc— o^^i^ioxPge5ijs.o<ii*JS 1 xii 2 laii^ssiioxP 

E*'J £ '>ft < i h -o £1" 5 D N A„ 
J56fEife^DNA 0 

?i|5:tt5DNA 0 

9 . *7. H g ft o 6B £i| & fco2 o ^ £ & SI 1 oxPE^'J <r> ffl iz ft m <n A =f- # W 

A £ ft ft it* 1 ! 8 |E*feO D N A 0 

1 1. TYCOON A (a) ft'ftDN A (b) £ l> ^ > ' t 'ft' — \* C r c 0 ){{-<>:_ 

T i ' mi £ -tir , T K ( ri D N A ( c > 1- # ?■ 1 1 f) 1 b ft 5 itfc -f tt& ft ^ 
i a ) if'tSloxPE? 1 !. lift ;' A ft 0^**8 1 XI t 2 3d$c<7)£#l§UoxPE*'J£ - 

cnli|Hc£"t-3DN A c 
, b ) ffMloxPfid^l. ifite f' B /iC'I' N A ( a ) t \») L«ftSn<>xPfid?"J*- ' 
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Tlc£)^5it, Tlfii')I)NA (c i *■ S 1 £ /> 0 ft 5 it is 
( a ) 5E*'J& t, o 2 3 ffifcogftffiloxPItfiJ iflf 

loxP£?iJ 1 AU^HSHoxPg^iJ 2 ) At>*a^AS:«ftSloxPid^J 1 /AfefA 
/ SRSloxPEfiJ 2 ^Kli:|[t5 D N A„ 

5 ib) ^SSloxPiB^iJ l . Sfci-- B.&O^&^loxPid.aj 2 Srzwjffit^t Z>m: 

DNAo 

(c) D N A (a.) iUJ^-Ciife-/-A^jl^i L B^g^$^/-cDNAo 
3. ' -C\ a^AS.t>'l{ei 1 Bli7r.^l-^^5ft,tWiSfe?-^fc'So 

10 1 2%eM<nfifeo 
1 2IEic^^r£ 0 

15. DNA (a) «(D^DNAfJ)^ DNA (b) ^7X5 
KDNAXIi-**»ttDNA!> Y /l^T'fcS 3 ^ Sift** 1 1 ^ 

15 L 1 ^TtuWllEfc^ifco 

16. DNA 1 a ) jWC^MDNAtfc 1 ), DNA (b) ^MSftT' 
ZtiZZtm v ) -temtk D N A t ft *Ti" 5 3 i £ i" 7 o gft 

.£Jg 1 1 ^ N D 1 4 v ^Ttirj'l-ifiLilStW^'&c 

17. DNA (a) ^-ffiDNA^/^^MDNA-Cfc'). DNA 
20 ( b ) f => X;I'DN A X ( i '- DNAW^tfcS:^ 4#« > "t" 

18. DNA (a) " *1DN A^^'^^MDN AT'iMJ , DNA 
25 19. DNA (a) <'> ' D N A v 7 Y ^ x ^ -f ' / * < >t- * 7 .> - '' * 



» .fvjj'j . >, i -rri •, ' ! > N A ■ •". 'c '.. Aft 
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WO 99/25851 PCT/JP98/05094 

20 

< 2 1 2 > D N A 

<. 2 1 3 Artificial Sequence 

< 2 2 0 :•• 

5 < 2 2 3 > Sequence of Mutant loxP 
<: 4 0 0 - 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 

10 -.210-51 
•-.211 -3 4 
• ; 2 1 2 > D N A 

2 13 ^ Artificial Sequence 

15 <: 2 2 0 - 

•; 2 2 3 - Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 

20 

2 1 0 > 5 2 
,2 1 1 : • 3 4 
2 1 2 > D N A 

< 2 1 3 Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

2 1 

ataacttcgt ataatgtaca ctatacgaag ttat 34 



10 



< 2 1 0 > 5 3 
< : 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



•) n n v > 

La vy 



< 2 2 3 > Sequence of Mutant loxF 



< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 



•210 > 5 4 
15 < 2 1 1 "-• 3 4 
• : 2 1 2 >DN A 
< 2 1 3> Artificial Sequence 



< 2 2 0 > 

20 -. 2 2 3 > Sequence of Mutant loxF 



< 4 0 0 > 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 



•>r, ■-' 9 1 o ' ' F> r> 



34 



34 



' 1 J 
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22 

< 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence ol 
Wild-type loxP and Restriction Enzyme Recognition Site 

5 < 4 0 0 > 5 5 

tcgaggtgca cataactt.c.g tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0 > 5 6 

< 2 1 1 > 5 2 
10 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

<I 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 -210 > 5 7 
•.. 2 1 1 • 6 0 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

2o 2 2 0 > 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg t.ataacgtat actatacgaa gt.tatgctag catttaaatg 60 

< : 2 1 0 > 5 8 

< 2 1 1>6 0 

5 < 2 1 2 > D N A 

< 2 13 > Artificial Sequence 

. ■ •) o n 

' >. i_i i-J w 

< 2 2 3 !■> Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 < 2 1 0 > 5 9 

< 2 1 1 > 6 0 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence <>i 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 9 

\>X rgrerattra aattrrggaa taacttcgta taacgtatac tatacgaagt tatgctagca b' 



1 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 6 0 

cgcgtgctag cataacttcg Utagtatac gttatacgaa gllattccgg aatttaaatg 60 

10 < 2 1 0 > 6 1 

< 2 1 1 > 1 0 

< 2 1 2 > D N A 

< 2 1 3 Artificial Sequence 

15 < 2 2 0 : • 

< 2 2 3 . > Swal 1 iner 



< 4 0 0 > 6 1 
gatttaaatc: 



10 
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